T h e expression of diacylglycerol acyltransferase ( D G A T , EC 2.3.1.20) with predicted molecular mass of 56.9. kDa (BnDGATl) was examined using microspore-derived cell suspension cultures of oilseed rape (Brassica napus L. cv Jet Neuf). As
Introduction
cDNAs encoding oilseed diacylglycerol acyltransferase (DGAT, E C 2.3.1.20) catalysing triacylglycerol biosynthesis have been isolated from Arabidopsis thaliana [ 11 and microspore-derived ( M D ) cell-suspension cultures of oilseed rape (Brassica napus L . cv. Jet Neuf) [2] [3] [4] . BnDGAT1 from B. napus L . cv. Jet Neuf encodes a protein with a predicted molecular mass of 56.9 kDa [3, 4] and expression of the cDNA in Pichia pastoris results in increased D G A T activity (C. L. Nykiforuk, A. Laroche and R. J. Weselake, unpublished work) . D G A T activity has been shown to Key words Brassrca, cDNA, microspore-derived culture Abbreviations used DGAT, diacylglycerol acyltransferase, MD, microspore-denved 'To whom correspondence should be addressed (e-mail weselake(u1uleth ca) increase following transfer of M D cell-suspension cultures into growth medium with a higher sucrose concentration [5, 6] . In the current study, sucroseinduced expression of B n D G A T l was examined following transfer of cells from 6 to 14":) (w/v) sucrose. Also, the acyl-CoA binding properties of the N-terminal region representing the first 116 amino acid residues of recombinant B n D G A T l were examined.
Materials and methods
Maintenance of M D cell-suspension cultures of B. nupus L. cv. Jet Neuf, preparation of homogenate and microsomes, and D G A T assays were as described in [7] . [l-'4C]Oleoyl-CoA (51 Ci/mol) was synthesized from [l -'4C]oleic acid (Amersham Canada, Oakville, O N , Canada) according to [8] . Protein determinations were conducted using the Bradford method [9] . Immunochemical and molecular genetic methods were adapted from [lo] and [ll], respectively. Rabbits were immunized with a conjugate of a synthetic peptide representing amino acid residues 21-35 of BnDGATl [3, 4] and keyhole limpet haemocyanin. An N-terminal cysteine residue was incorporated into the synthetic peptide to facilitate coupling. Total RNA from cells was extracted using TRIzol reagent (Gibco-BRL, Burlington, O N , Canada), separated on denaturing gels and blotted on to nylon membranes. "P-Labelled BnDGATl was used as a probe to monitor mRNA levels in Northern-blot analysis. A cDNA encoding the first 116 residues of B n D G A T l was cloned into the expression vector pET26b( + ) (Novagen, Madison, WI, U.S.A.) to create a histidine-tagged derivative BnDGATl,, ,,6,Hisfi.
T h e construct was used to transform Escherichia coli BL21 (DE3) (Stratagene, La Jolla, CA, U.S.A.) and synthesis of recombinant protein was induced with isopropyl /J-D-thiogalactoside. BnDGATl,,~,,,,His, was affinity purified from French-press-ruptured bacteria on immobilized Ni2+ using Ni2+-nitrilotriacetic acid-agarose 
Results and discussion
Expression of D G A T over a 24-h time period following transfer of M D cell-suspension cultures from 6 to 14O;, sucrose is shown in Figure 1 . D G A T activity increased by 2-fold following 6 h of growth in 14"" sucrose and then decreased to near initial levels by 24 h ( Figure 1A) . Growth of cells for 24 h resulted in a more gradual increase in D G A T activity over time [6] . T h e level of BnDGATl polypeptide (approx. 60 kDa) monitored over time was closely correlated with D G A T activity (Figure 1 B) . BnDGATl transcript also increased within the 24-h period but was not as closely associated with D G A T activity as the level of BnDGATl protein ( Figure 1C ).
T h e predicted amino acid sequences of B n D G A T l [3, 4] and A. thulium D G A T [ 13 exhibit a relatively hydrophilic N-terminal segment followed by a number of potential membrane-spanning segments. T h e hydrophilic N-terminal segment may be located on the cytosolic side of the endoplasmic reticulum [l] . Lipidex-1 000 binding assays with [ 1 -14C]oleoylCoA and BnDGAT1,,~,,,,His6 (molecular mass, 13 278 Da) indicated that the enzyme fragment interacted with the thioester (Figure 2) . A control protein, chicken egg ovalbumin, did not bind acyl-CoA. Assuming one ligand-binding site per polypeptide, only a small proportion of BnDGAT1,,.,,,,His6 appeared to bind acyl-CoA.
In conclusion, non-differentiating M D cellsuspension cultures of oilseed rape are useful for examining expression of D G A T over a relatively short time period. Although the abundance of B n D G A T l transcript increased following transfer of cells into a higher sucrose concentration, the level of transcript was not as closely associated 
